UNCLASSIFIED 


_ AD  NUMBER _ 

AD808382 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release;  distribution  is 
unlimited. 


FROM: 

Distribution  authorized  to  U.S.  Gov't,  agencies 
and  their  contractors; 

Administrative/Operational  Use;  AUG  1966.  Other 
requests  shall  be  referred  to  Air  Force  Flight 
Dynamics  Lab.,  Wright -Patterson  AFB,  OH  45433. 


_ AUTHORITY 

AFFDL  ltr  29  Dec  1971 


THIS  PAGE  IS  UNCLASSIFIED 


80838a 


AFFDL-TS-W4S 
PAST  VIII 


AIRCRAFT  GROUND-FLOTATION  BMWSTfQATfOi 
PART  Vttl  DATA  MPORT  ON  TEST  MOTION  7 


W.  BRABSTON  mi  W.  BILL,  JR. 

V.  S.  ARMY  ENGINEER  WATERWAYS  EXPERIMENT  STATION 


TECHNICAL  REPOST  AfrirTUMt,  PAST  VJH 
AUGUST  XMt 


Best 

Available 

Copy 


When  Government  drawings,  specifications,  or  other  data  are  used  for  any 
purpose  other  than  in  connection  with  a  definitely  related  Government  procure* 
ment  operation,  the  United  States  Government  thereby  incurs  no  responsibility 
nor  any  obligation  whatsoever;  and  the  fact  that  the  Government  may  have 
formulated,  furnished,  or  in  any  way  supplied  the  said  drawings,  specifications, 
or  other  data,  is  not  to  be  regarded  by  implication  or  otherwise  as  in  any 
manner  licensing  the  holder  or  any  other  peraon  or  corporation,  or  conveying 
any  rights  or  permission  to  manufacture,  use,  or  sell  any  patented  invention 
that  may  in  any  way  be  related  thereto. 


F  1RD 


The  investigation  described,  herein  constitutes  one  phase  of  studies 
conducted  during  1964  and  1965  at  the  U.  S.  Army  Engineer  Waterways  Ex¬ 
periment  Station  (WES)  under  U.  3.  Air  Force  Project  No.  4lO-A,  MTFR 
No.  AS-4-177)  "Development  of  landing  Gear  Design  Criteria  for  the  CX-HIS 
Aircraft.”  (The  CX-HES  is  now  designated  C-5A.)  This  program  was  spon¬ 
sored  and  directed  by  the  Landing  Gear  Group,  Air  Force  Flight  Dynamics 
Laboratory,  Research  and  Technology  Division,  Mr.  R.  J.  Parker,  Project 
Engineer . 

These  tescs  were  conducted  by  personnel  of  the  WES  Flexible  Pavement 
Branch,  Soils  Di/i3ion,  under  the  general  supervision  of  Messrs.  W.  J. 
Turnbull,  A.  A.  Maxwell,  and  R.  G.  Ahlvin,  and  the  direct  supervision  of 
Mr.  D.  N.  Brown.  Other  personnel  actively  engaged  in  this  study  were 
Messrs.  C.  D.  Burns,  D.  M.  Ladu,  W.  N.  Brabston,  A.  H.  Rutledge,  H.  H. 
Ulery,  Jr.,  A.  J.  Smith,  Jr.,  and  W.  J.  Hill,  Jr.  This  report  was  pre¬ 
pared  by  Messrs.  Brabston  and  Hill. 

Directors  0'  WES  during  the  conduct  of  this  investigation  and  prep¬ 
aration  of  this  report  were  Col.  Alex  G.  Sutton,  Jr.,  CE,  and  Col.  John  R. 
Oswalt,  Jr.,  CE.  Technical  Director  was  Mr.  J.  B.  Tiffany. 

Publication  of  this  technical  documentary  report  does  not  constitute 
Air  Force  approval  of  the  report's  findings  or  conclusions.  It  is  pub¬ 
lished  only  for  the  exchange  and  stimulation  of  ideas. 


KEMIERLY  H.  DIGGES 
Chiefs  Mechanical  Branch 
Vehicxe  Equipment  Division 
AF  Flight  Dynamics  Laboratory 


ii 


ABSTRACT 


This  data  report  describes  -work  undertaken  as  part  of  an  overall 
program  to  develop  ground-flotation  criteria  for  the  C-5A  aircraft.  A 
test  section  was  constructed  to  a  width  adequate  for  four  unsurfaced  test 
lanes  having  approximately  the  same  subgrade  CBR  values.  Single-wheel 
traffic  was  applied  to  each  lane  using  one  of  the  following  tire  size 
and  test  load  combinations:  (a)  a  56x16,  32-ply  aircraft  tire  with 
25,000-lb  load;  (b)  a  25-00-28,  30-ply  aircraft  tire  with  25,000-lb  load; 
(c)  a  17- 00-16,  12 -ply  aircraft  tire  with  25,000-lb  load;  and  (d)  a  34x9-9> 
l4-ply  aircraft  tire  with  19, 000-lb  load.  Tire  inflation  pressure  was 
100  psi  for  all  tires. 

The  information  reported  herein  includes  layout  of  the  test  lanes, 
characteristics  and  print  dimensions  of  the  load  assembly  tires,  and  data 
collected  on  soil  strengths,  surface  deformations  and  deflections,  and 
drawbar  pull .  The  traffic -coverage  level  is  given  at  which  each  test  lane 
was  considered  failed. 
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SUMMARY 


Tests  on  Section  7  e-re  one  phase  of  a  comprehensive  research  pro¬ 
gram  to  develop  ground-flotation  criteria  for  heavy  cargo-type  aircraft. 
Test  Section  7  consisted  of  four  similar  traffic  lanes  planes  13,  14,  15, 
and  16) ,  all  of  which  were  unsurfaced  and  constructed  to  approximately  the 
same  CBR  value  (figure  ll) .  The  four  test  lanes  were  subjected  to  traffic 
by  single -wheel  tracking  assemblies  using  a  different  tire  size  and  test 
load  combination  on  each  lane.  The  following  combinations  of  tire  size 
and  test  load  were  used  on  lanes  13,  14,  15,  and  16,  respectively:  (a)  a 
56x16,  32-ply  aircraft  tire  with  25,000-lb  lead;  (b)  a  25-00-28,  30-ply 
aircraft  tire  with  25,000-lb  load;  (c)  a  17-00-16,  12-ply  aircraft  tire 
with  25,000-lb  load;  and  (d)  a  3^x9*9>  l4-ply  aircraft  tire  with  19,000-lb 
load.  Inflation  pressure  for  all  tires  was  100  psi. 

The  test  lanes  were  trafficked  to  failure  in  accordance  with  the 
criteria  designated  in  Part  I  of  this  report.  Data  were  recorded  through¬ 
out  testing  to  give  a  behavior  history  of  each  lane.  Using  the  test 
criteria  mentioned  above,  it  was  possible  to  directly  compare  the  effects 
of  trafficking  with  the  four  assemblies .  Basic  performance  data  are 
summarized  in  the  following  paragraphs . 


Lane  13 


The  lane  was  considered  failed  due  to  rutting  at  70  coverages.  The 
rated  CBR  of  the  lane  wr,:*  9*2. 


Lane  l4 


The  lane  was  considered  failed  due  to  excessive  transverse  differ¬ 
ential  deformations  at  200  coverages.  The  rated  CBR  of  the  lane  was  7.8. 


Lane  15 


The  lane  was  considered  failed  due  to  excessive  transverse 
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differential  deformations  at  100  coverages.  The  rated  CBR  of  the  lane 
was  7*8. 


Lane  16 


The  lane  was  considered  failed  due  to  rutting  at  32  coverages.  The 
rated  CBR  of  the  lane  was  8.4. 
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AIRCRAFT  GROUT© -FID TATIO N  INVESTIGATION 


PART  VIII  DATA  REPORT  ON  TEST  SECTION  7 

SECTION  I:  INTRODUCTION 


'Hie  investigation  reported  herein  is  one  phase  of  a  comprehensive 
research  program  being  conducted  at  the  U.  S.  Army  Engineer  Waterways 
Experiment  Station  (WES),  Vicksburg,  Miss.,  as  part  of  U.  S.  Air  Force 
Project  No.  410 -A,  MIFR  No.  AS -4-177.  to  develop  ground-flotation  criteria 
for  the  C-5A,  a  heavy  cargo-type  aircraft.  Specifically,  the  tests  re¬ 
ported  herein  were  conducted  to  determine  the  effect  of  wheel  size  of 
single-wheel  landing-gear  assemblies  on  unsurfaced  soils  under  similar 
conditions  of  loading. 

Prosecution  of  this  investigation  consisted  of  constructing  four 
similar  test  lanes  and  subjecting  them  to  traffic  of  four  single-wheel 
tracking  assemblies,  each  consisting  of  a  different  size  aircraft  tire. 
Three  of  the  lanes  were  trafficked  with  25,000-lb  loads  and  one  was 
trafficked  with  a  19,000-lb  load.  Tire  inflation  pressure  was  100  psi 
for  all  assemblies, 

!Ms  report  presents  a  description  of  the  test  section  and  wheel 
assemblies,  and  gives  results  of  traffic.  Equipment  used,  types  of  data 
and  method  of  recording  them,  and  general  test  criteria  are  explained  and 
illustrated  in  Part  I  of  this  report. 


SECTION  II:  DESCRIPTION  OF  3EST  SECTION  AND  ID  AD  VEHICLE 


Description  of  Test  Section 


Test  Section  7  was  constructed  within  a  roofed  area  in  order  to  allow 
control  of  the  subgrade  CBR  (California  Bearing  Ratio)  in  the  test  lanes. 
Section  7  was  located  on  the  same  site  as  Test  Sections  3  and  5*  The 
construction  of  Test  Section  3  is  described  in  Part  IV  of  this  report.  The 
underlying  subgrade  was  undisturbed  by  the  two  prior  tests  on  the  site  so 
that  in  construction  of  Section  7  only  the  upper  18  in.  of  soil  was  ex¬ 
cavated.  The  excavated  area  was  backfilled  to  the  original  grade  level 
in  four  compacted  lifts  with  a  heavy  clay  soil  (buckshot;  classified  as 
CH  according  to  the  Unified  Soil  Classification  System,  MIL-STD-619) . 

The  fill  material  used  was  a  local  clay  with  a  plastic  limit  of  27,  liquid 
limit  of  58,  and  plasticity  index  of  31*  Gradation  and  classification 
data  for  the  subgrade  material  are  given  in  Part  I. 

Foui’  traffic  lanes  were  constructed  in  the  test  section,  having 
approximately  the  same  subgrade  CBR  values.  All  lanes  were  unsurfaced. 


Load  Vehicle 


Hie  load  vehicle  used  for  trafficking  lanes  13  and  14  is  shown  in 
figure  1.  Load  cart  construction,  details  of  linkage  between  the  load 
compartment  and  prime  mover,  and  method  of  applying  load  are  explained  in 
Part  I.  For  both  lanes,  a  single -wheel  assembly  was  used  with  a  load  of 
25,000  lb  and  tire  inflation  pressure  of  100  psi.  The  assemblies  con¬ 
sisted  of  a  56x16,  32 -ply  aircraft  tire  and  a  25.00-28  ,  30-ply  aircraft 
tire  for  lanes  13  and  14,  respectively. 

For  trafficking  lanes  15  and  16,  the  load  vehicle  shown  in  figure  2 
was  used  with  loads  of  25,000  lb  and  19,000  lb,  respectively.  For  both 
lanes,  a  single-wheel  assembly  was  used  with  tire  inflation  pressure  of 
100  psi.  She  assemblies  consisted  of  a  17.00-16,  12 -ply  aircraft  tire 
and  a  34x9*9,  l4-ply  aircraft  tire  for  lanes  15  and  16,  respectively. 

Tire-print  data  and  pertinent  tire  characteristics  for  the  wheel 
assemblies  used  on  Section  7  are  given  in  figure  12. 


SECTION  III:  APPLICATION  OF  TRAFFIC,  FAILURE  CRITERIA,  AND  DATA  COLLECTED 

Application  of  Traffic 


Traffic  was  applied  to  the  test  lanes  in  a  nonuniform  pattern  with 
intensity  of  traffic  being  varied  within  each  lane  to  produce  three  zones 
of  approximately  100  ,  80,  and  20  pergent  traffic  coverage.  Traffic  so 
distributed  within  a  traffic  lane  simulates  as  nearly  as  possible  the 
bell-shaped  traffic  distribution  curve  which  results  from  the  wander  of 
aircraft  from  the  lane  center  line.  The  coverage  levels  referred  to  in 
the  tables  and  text  herein  are  the  total  number  of  coverages  applied  to 
the  100  percent  coverage  zone.  The  corresponding  number  of  coverages 
applied  to  the  outer  traffic  zones  is  proportional  to  the  percentage 
factor  for  the  respective  zones,  as  shown  in  figure  13 . 


Failure  Criteria  and  Data  Collected 


Failure  criteria  used  in  this  investigation  and  descriptive  terms 
used  in  presentation  and  discussion  of  data  are  presented  in  Part  I.  A 
general  outline  of  types  of  data  collected  is  given  in  the  following 
paragraphs.  Details  on  apparatus  and  procedure  for  obtaining  specific 
measurements  are  given  in  Part  I. 


CBR,  water  content,  and  dry  density 

CBR,  water  content,  and  dry  density  of  the  subgrade  were  measured 
for  each  test  lane  prior  to  application  of  traffic,  ac  intermediate  cover¬ 
age  levels,  and  at  failure.  After  traffic  was  concluded  on  a  lane,  a 
measure  of  subgrade  strength  termed  "rated  CBR"  was  determined.  Rated 
CBR  is  generally  the  average  CBR  value  obtained  from  all  the  determinations 
made  in  the  top  12  in.  of  soil  during  the  test  life  of  a  lane.  In  certain 
instance-  extreme  or  irregular  values  may  be  ignored  if  the  analyst 
decider  that  they  are  not  properly  representative. 


Surface  roughness,  or  differential  deformation 

Surface  roughness,  or  differential  deformation,  measurements  were 
made  using  a  10-ft  straightedge  at  various  traffic -coverage  levels  on  all 
lanes.  Rut  depths  were  also  measured  on  test  lanes. 


Deformations 

Deformations,  defined  as  per  :nt  cumulative  surface  changes  in 

cross  section  or  profile  of  a  lane,  .-re  charted  by  means  of  level  readings 

at  pertinent  traffic-coverage  levels. 
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Deflection 


Deflection  of  the  test  surface  under  an  individual  static  load  of 
the  tracking  assembly  was  measured  at  various  traffic -coverage  levels  on 
each  lane.  Level  readings  on  the  lane  surface  on  each  side  of  the  load 
wheel  and  on  a  pin  and  cap  device  directly  beneath  the  load  wheel  pro¬ 
vided  deflection  data.  Both  total  (for  a  single  loading)  and  elastic 
(recoverable)  deflections  were  measured. 


Roll! 


resistance 


Rolling  resistance,  or  drawbar  pull,  measurements  were  performed 
with  the  load  vehicle  over  each  test  lane  at  designated  coverage  levels. 
Three  types  of  drawbar  measurements  were  taken:  (a)  maximum  force  re¬ 
quired  to  overcome  static  inertia  and  commence  forward  movement  of  the 
load  cart,  termed  "initial  DBP";  (b)  average  force  required  to  maintain 
a  constant  speed  once  the  load  vehicle  is  in  motion,  termed  "rolling 
DBP";  and  (c)  maximum  force  obtained  during  the  constant  speed  run, 
termed  "peak  DBP." 
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SECTION  IV: 


BEHAVIOR  OF  LANES  UNDER  TRAFFIC  AND  TEST  RESULTS 


Lane  13 


Behavior  of  lane  under  traffic 


Figure  3  shows  lane  13  prior  to  traffic .  The  surface  was  moderately 
rutted  at  20  coverages  with  rut  depths  averaging  1.5  in.  Traffic  was 
continued  until  the  lane  was  considered  failed  due  to  rutting  at  70  cover¬ 
ages  (figure  4).  The  rated  CBR  of  the  lane  was  9-2- 


Test  results 

Results  of  trafficking  lane  13  are  summarized  in  table  i.  Soil 
test  data  are  given  in  table  2.  Table  1  contains  drawbar  pull  values  for 
the  load  vehicle  operated  over  an  asphalt-paved  strip  for  comparison  with 
drawbar  values  recorded  on  the  test  lane.  The  following  information  was 
obtained  from  traffic  tests  on  lane  13. 

a.  Roughness .  Table  1  shows  the  progressive  development  of  differ¬ 
ential  deformations  and  rut  depths  with  traffic.  At  failure, 
both  transverse  and  diagonal  differential  deformations  averaged 
3.69  in.  Longitudinal  deformations  were  relatively  small, 
averaging  O.69  in.  Rut  depths  averaged  3*31  in.  at  failure. 

b.  Deformation .  Figure  14  shows  the  average  cross-section  deforma¬ 
tions  at  20  and  70  coverages.  Center-line  profiles  at  20  and 

70  coverages  are  plotted  in  figure  15 . 

c.  Deflection .  Average  total  soil  deflections  measured  at  0,  20, 
and  70  coverages  are  plotted  in  figure  16.  Total  soil  deflection 
at  70  coverages  was  about  twice  as  great  as  in  prior  measure¬ 
ments.  Elastic  soil  deflections  increased  similarly,  as  in¬ 
dicated  in  table  1. 

d.  Rolling  resistance.  Drawbar  pull  values  measured  at  several 
coverage  levels  are  shown  in  table  1.  Drawbar  values  were 
small  at  all  levels  and  increased  only  slightly  with  traffic. 
Minimum  initial  and  peak  drawbar  values  occurred  at  20  coverages. 


Lane  14 

Behavior  of  lane  under  traffic 

Figure  5  shows  lane  l4  prior  to  traffic.  The  test  surface  held 
lip  well  under  testing  and  traffic  was  continued  to  200  coverages  at  which 
time  the  lane  was  considered  failed  due  to  excessive  transverse  differential 


deformations  (figure  6).  The  rated  CBR  of  the  lane  was  7.8. 


Test  results 

Results  of  trafficking  lane  14  are  summarized  in  table  1.  Soil 
test  data  are  given  in  table  2.  The  following  information  was  obtained 
from  traffic  tests  on  lane  l4. 

a.  Roughness .  Table  1  shows  the  differential  deformations  and  rut 
depths  measured  at  intervals  during  testing.  Transverse  and 
diagonal  differential  deformations  exceeded  in  magnitude  other 
deformation  measurements  and  averaged  3«50  and  3*56  in.,  re¬ 
spectively,  at  failure.  Due  to  the  uniform  subsidence  in  the 
lane  cross  section,  rut  depths  were  not  great  and  averaged  only 
1.16  in.  at  failure. 


b.  Deformation .  Average  cross-section  deformations  at  20  and  200 
coverages  are  plotted  in  figure  14.  Center-line  profiles  are 
plotted  in  figure  15 .  Both  figures  illustrate  the  extensive 
subsidence  that  developed  along  the  lane  center  line . 

£.  Deflection .  Average  total  soil  deflections  measured  at  0,  20, 
and  200  coverages  are  plotted  in  figure  16.  Greatest  total 
deflections  occurred  at  200  coverages.  Elastic  soil  deflec¬ 
tions,  shown  in  table  1,  registered  no  significant  change  with 
traffic . 

d.  Rolling  resistance.  Drawbar  pull  values  measured  at  0,  20,  and 
200  coverages  are  shown  in  table  1.  All  drawbar  values  decreased 
slightly  between  20  and  200  coverages. 


Lane  15 


Behavior  of  lane  under  traffic 

Figure  7  shows  lane  15  prior  to  traffic.  The  lane  was  considered 
failed  at  100  coverages  primarily  due  to  excessive  transverse  differential 
deformations  (figure  8).  The  rated  CBR  of  the  lane  was  7. '3. 


Test  results 

Results  of  trafficking  lane  15  are  summarized  in  table  1.  Soil  test 
data  are  given  in  table  2.  The  following  information  was  obtained  from 
traffic  tests  on  lane  15* 


Roughness .  Table  1  shows  differential  deformations  and  rut 
depths  measured  at  20  and  100  coverages.  Transverse  and  diagonal 
differential  deformations  were  largest  and  averaged  3-62  and 


?.P3  in.,  respectively,  at  failure.  Rutting  was  less  severe, 

a.eraging  2.15  in.  at  failure. 


b.  Deformation.  Average  cross-section  deformations  are  plotted  in 
figure  l4  for  20  and  100  coverages.  The  same  coverage  levels 
are  represented  in  the  center-line  plot  in  figure  15* 

c.  Deflection.  Average  total  soil  deflections  measured  at  0,  20, 
and  100  coverages  are  plotted  in  figure  1 6.  Only  small  increases 
in  total  deflection  resulted  from  traffic.  Elastic  soil  deflec¬ 
tions,  shown  in  table  1,  increased  slightly. 

d.  Rolling  resistance.  Drawbar  pull  values,  shown  in  table  1,  in¬ 
creased  progressively  during  testing  with  maximum  values  occur¬ 
ring  at  100  coverages. 


Lane  1 6 


Behavior  of  lane  under  traffic 


Figure  9  shows  lane  16  prior  to  traffic.  Severe  ruts  developed 
early  in  testing  with  high  ridges  forming  between  the  ruts.  It  became 
impossible  beyond  14  coverages  to  track  the  ridged  strips,  as  the  load 
wheel  continually  slipped  sideways  into  an  adjacent  rub.  The  relative 
heights  of  the  ridges  increased  with  continued  trafficking  due  to  soil 
upheaval  from  the  rutted  areas.  To  obtain  more  representative  roughness 
data,  the  influence  of  the  ridge  areas  was  de-emphasized  by  cutting  access 
notches  across  the  ridges  so  that  for  differential  deformation  measurements 
the  ends  of  the  10-ft  straightedge  rested  on  the  undisturbed  surfaces 
outside  the  tracking  lane.  Figure  10  shows  the  lane  after  it  was 
judged  failed  at  32  coverages.  The  rated  CBR  of  the  lane  was  8.4. 


Test  results 

Results  of  trafficking  lane  16  are  summarized  in  table  1.  Soil  test 
data  are  given  in  table  2.  Table  1  contains  drawbar  pull  values  for  the 
load  vehicle  operated  over  an  asphalt  strip  for  comparison  with  drawbar 
values  recorded  on  the  test  lane.  The  following  information  was  obtained 
from  traffic  tests  on  lane  16. 
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ess.  Table  1  shows  differential  deformations  and  rut 
aF~20  and  32  coverages.  Transverse  and  diagonal  differ¬ 


ential  deformations  exceeded  rut  depth  measurements,  averaging 
3.22  and  3.16  in.,  respectively,  at  failure.  Rut  depths  aver¬ 
aged  2.07  in* 


Deformation.  Average  cross-section  deformations  measured  at 
20  and  32  coverages  are  plotted  in  figure  l4»  The  extrescely 
rough  cross  section  at  32  coverages  reflects  the  combination 


of  ridges  and  ruts  developed  in  the  lane.  Profile  plots  in 
figure  15  show  the  irregular  grade  that  developed  from  uneven 
longitudinal  settlement. 

c_.  Deflection.  Average  total  soil  deflections  measured  at  0, 

20,  and  32  coverages  are  plotted  in  fir^ure  1 6.  Measurements 
at  0  and  20  coverages  were  identical  tvad  exceeded  those  at  32 
coverages.  Elastic  soil  deflections,  shown  in  table  1,  did 
not  change  with  traffic. 

a.  Rolling  resistance.  Drawbar  pull  values,  shown  in  table  1,  in¬ 
creased  steadily  with  traffic  and  reached  a  maximum  at  32 
coverages . 
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SECTION  V:  PRINCIPAL  FINDINGS 


From  the  foregoing  discussion,  the  principal  findings  relating 
test  load,  wheel  assembly,  tire  pressure,  and  traffic  coverages  are 
as  follows: 


Load,  Wheel  Assembly, 
and  Tire  Pressure 

25,000-lb  load;  single¬ 
wheel  assembly;  56x16, 
32-ply  tire  at  100-psi 
inflation  pressure 

25>000-lb  load;  single¬ 
wheel  assembly;  25-00- 
28  ,  30-ply  tire  at  100- 
psi  inflation  pressure 

25^000-lb  load;  single¬ 
wheel  assembly;  17-00- 
16,  12-ply  tire  at  100- 
psi  inflation  pressure 

19,000-lb  load;  single¬ 
wheel  assembly;  34x9-9> 
l4-ply  tire  at  100-psi 
inflation  pressure 


Rated 

Subgrade 

CBR* 


*  All  test  lanes  were  unsurfaced. 
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TABLE  2 

SUMMARY  OF  CBR,  DENSITY,  AND  WATER  CONTENT  DATA,  TEST  SECTION  7 

Water  Drv~ 


Test 

Lane  Cover-  Depth 

No.*  ages  (in.)  CBR 


32 


26.3 
25-6 

25.1 

27.5 

26.4 
23-9 
23.8 

25.5 

26.3 

25.6 

25.1 
27-5 


26,9 

25.8 

26.4 

26.0 

25.8 

23.5 

25.7 

25.9 


25-8 

25.0 

27.3 

26.7 

25.8 

23.5 

25.7 

25.9 

25.3 

25.5 
24.0 

26.1 


Dry 

Density 
(Ib/cu  ft) 

1  Remarks 

94.1 

Lane  failed  due 

91.6 

to  rutting  at 

96.7 

70  coverages 

94.4 

95-8 

95.5 
97.2 

94.6 

94.1 

Lane  failed  due 

91.6 

to  excessive 

96.7 

differential 

94.4 

deformations 

96.5 

96.1 

at  200  cover¬ 
ages 

95-0 

95.6 

93-4 

Lane  failed  due 

90.0 

to  excessive 

94.8 

differential 

92.1 

deformations 

at  100  cover¬ 
ages 

96.9 

99.4 

94.1 

92.8 

93.4 
90.0 

94.8 

92.1 

96.4 

94-7 

95.0 


Lane  failed  due 
to  rutting  at 
32  coverages 


Note:  Subgrade  material  was  heavy  clay  (buckshot;  classified  as  CH) 
in  all  lanes  „ 

*  All  lanes  were  unsurfaced. 


**  Excessively  high  value;  disregarded  in  computing  rated  CBR. 


F:gure  4.  Lane  13;  general  view  showing  transverse  straightedge 
measurement  at  70  coverages  (failure) 
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Figure  7*  Lane  15  prior  to  traffic 


Figure  8.  Lane  15;  general  view  showing  transverse  straightedge 
measurement  at  100  coverages  (failure) 
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Figure  9*  Lane  1 6  prior  to  traTfic 


V 


igure  11 


~  •  -  •  -  •-  -  -  ~ 


m  -r  ■ 


TRAFFIC  LANE  W 


!  WNGU-WHeCL  LOAD 
34Xt.*,  14-RLY  T»« 

POO-W*  WrUATJON  PACSfUAC 


25-KIf  S4MCu.*uWHCCL  UOAO 
25£0-2S,$0-*Y  TWW 
IOO-WH  INfUAtOM  RMfSSUAE 


gi3Hff3HT 


iH»  SMOLC-WHCCL  LOAD 
17.00-MI,  12-PLY  TlMf 
POO-TS  5NTLATION  PRESSURE 


ttMGLt-WHCCL  LOAD 


MX  If.  22 -PLY  TWE 
POO-PSI  INTLATO04  P 


— r.r* 


Sfr  . 


WAMU 


>* 


*  W 


TEST  SECTION  7  AND 
SUMMARY  OF-  TEST  RESULTS 


■m  r*-  . 


7*1 c 


I 


Jpv;  - 


tw  sue 

30X10 

rmt  sa 

2300-23 

NO,  Of  PLY 3 

32 

NO.  OP  PLY 3 

30 

CONTACT  AXCA ,  30  M. 

242 

CONTACT  AMAt  SO  IN. 

227 

CONTACT  P*C3SU*C,P3I 

103 

CONTACT  PXCSSUPt,  P3I 

1  to 

INTIATIQN  PAE3SUAC ,  P3f 

too 

INFLATION  PX£$$M*C  ,  P3l 

100 

dcflection,** 

to 

OCPLOCTtON,** 

17 

9*033  A33CM0LY  LOAD,  KW 

25 

9*033  A33CM0LY  1040,1*1*3 

23 

LANE  >3 


LANE  14 


rmt  sue 

17.00*10 

TM  sat 

34X0.0 

MO,  Or  ACTS 

12 

no,  or.  rurs 

14 

CONTACT  AIK  A,  Sft  IN. 

tot 

CONTACT  AACA,  SO  m 

104 

CONTACT  NPCSAuae ,  AN 

too 

contact  Mtssuoc,rsi 

no 

INTUITION  HffSttUAC,  ra» 

KM 

tNfLATW*  mwM,  rsi 

too 

pcrucwjN.'fc 

33 

OCTLSCTION,**. 

30 

ONCM  aasciALY 

23 

cross  AsaCMW.r  ua to,  kits 

to 

LANE  H 

'4* 


nMUSRBM 


RB 


LANES  AMD  ft 


£  i 


"l 


^  3 


'  3fc 


* 


1* 


1 


PERMANENT  PROFHJE 
fjfeFORMATWNS 

TEST  SECTION  7 
L  ANES  13, 14,  Hy  AMD  16 


1  Vj  !i" 


1,  ORIGINATING  ACTIVITY  (CipMM*  audwt)  !*,.  NCFONT  •CCUNITV  CLASSIFICATION 

U«  S.  Aray  Engineer  Waterways  I  UNCLASSIF 

Experiment  Station 


I*  «WU^ 


ClMsineatloo 


DOCUMENT  CONTROL  DATA  *  R 

(9+cm*itj  •#  tttf*.  bo4y  W  itoiwM  antf  M»iin|  anmittfiM  mw(  *•  wA*n  A*  or* 9*1 1  rmpmri  im  tlMttfM) 


S.  REPORT  TITLE 

Aircraft  Ground-Flotation  Investigation 
Part  VIII  Data  Report  on  Test  Section  7 


4-  DESCRIPTIVE  NOTES  (Typm  o/  Kpeitf  taelus/re  Si.'n) 

Final  Technical  Report 


l<  AUTHOR  fL#*f  fuwt,  ffftl  mm,  MHrni) 

B^s1)e1»oQ|  Wi,  N* 

Hill,  W.J,,  Jr, 


J.  NCrO  NT  DATS 

August  1966 


**.  CONTRACT  OR  ERANT  NO. 

MIPR  AS-4-177 

Ak  PROJECT  NO. 

41CA 


70.  TOTAL  NO.  OR  RAO** 


7b.  NO.  OR  RSfr* 


I*.  ORIEtNA  TOR**  REPORT  NUMEERfSj 

AFFDL-TR-66— 43 ,  Part  VIII. 


It.  J>jTH«Ajy;iFOAT  NlW  Ml 

Nona 


ift.  a va  it aulity/limitation  notices  This  document  Is  subject  to  special  export  con¬ 

trols  and  each  transalttal  to  foreign  gavernoeents  or  foreign  nationals  nay 
be  aade  only  with  prior  approval  of  the  Air  Foroe  Flight  Dynamics  Laboratory 


riji *  *  %wm  r*  ^ h-tw.  ^  ^ 


11.  IUWI  CMtHTAHY  NOTTS 


It.  &NONSOMN*  MUTANT  ACTIVITY 

I  4  t  *  •* 

Air  Force  Flight  Dynasd.es  Laboratory 
Research  and  Technology  Division 


1  M^rli  r^EV. 


UNCLASSIFIED 


SdCwvity  Clnaaificgtion 


LINK  B 


LINK  C 


LINK  A 


KlEY  WOODS 


NT 


*QLt 


ROLE 


ROLK 


WT 


Aircraft  Ground  Flotation 
Soiling  Resistance 
Rear  Area  Airfields 
Support  Area  Airfields 
Forward  Area  Airfields 
Vehicle  Mobility 


INSTRUCTIONS 


t  ORIGINATING  ACTIVITY:  Ealw  the  nam.  in)  «Mr... 
of  l ho  contractor,  subcontractor,  grantor,  Department  of  De¬ 
fense  activity  or  other  organisation  (corpormim  milhot)  issuing 
tilt  report* 

2*  KCPOTt  SECURITY  CLASSIFICATION:  Enter  the  over* 
4U  security  classification  of  the  report  Indicate  whether 
“Restricted  Data”  la  Included.  Marking  ia  to  be  in  accord¬ 
ance  with  appropriate  security  regulations* 

2b.  GROUP:  A^^atic  downgrading  is  specified  is  DoD  Di¬ 
rective  *200.  10  and  Armed  Forces  Industrial  Manual.  Enter 
the  group  number.  Also,  when  applicable,  show  that  optional 
markings  have  tw*n  w*4  tot  Group  3  asd  Group  4  ee  author- 
lead. 

REPORT  TITLE:  Eater  the  complete  report  title  in  ill 
Capital  letters.  Titles  in  nil  cases  should  bo  unclassified. 

U  a  meaningful  title  caanotbs  selected  without  eUstfflcm 
Hon*  show  till#  classification  in  all  ctohals  in  parenthesis 
immediately  following  the  title. 

4.  DESCRIPTIVE  NOTE*  If  appropriate,  outer  the  type  of 
feport,  mg,.  interim,  progress,  summary,  annual,  or  final. 

Give  the  inclusive  dates  when  s  specific  reporting  period  is 


£  AlTTMORftk  Enter  the  naamCs)  of  uutboKd)  as  shown  on 
pt  in  the  report.  Enter  last  name,  first  name,  middle  initial. 

9  nil  it  ary,  show  rank  end  branch  of  service.  The  name  of 
the  principal  author  is  an  absolute  minimum  requirement 

C  REPORT  DATE:  Eater  the  date  of  the  report  ea  day, 
pioath,  year,  or  month,  "ear*  U  more  than  one  date  appears 
On  the  report,  nee  date  of  publication. 

fa.  TOTAL  HUMBER  OF  PACER  The  total  page  count 
dhoutd  fellow  normal  y agination  procedures,  La,  enter  the 
pumher  ©t  page*  containing  information 

fb.  NUMBER  OF  REFERENCE*  Enter  the  total  number  of 
deference*  eked  In  the  report. 

ia.  CONTRACT  OR  GRANT  NUMBER:  If  appropriate,  enter 
the  applicable  number  ef  the  contract  or  grant  under  which 
fhe  report  waa  written. 

fk,  fe.  It  id.  PROJECT  NUMBER:  Enter  Urn  appropriate 
Mtttery  department  *<ttsrtiflceH©e,  such  a©  ptvjact  mmbar. 
Subproject  euMbor,  system  numbers,  task  member,  etc. 

fa.  ORJGlK4TORf$  REPORT  PIVAEIER(5>  Eater  the  otti* 
tbj  ragmat  nmr>y  by  which  the  doeemont  will  be  identified 
nd  co-itre  tlad  by  the  originating  activity.  This  number  meet 
M  uefewt  to  this  report. 

ft*.  OTHER  REPORT  mao*®**):  If  the  report  hue  been 
jenyrnd  pjRUWigt fdiwlf**  origiturtmr 

Mb  .  Vf^iWMUryiTJMrrATKW  NOTICE*:  Enter  any  lb* 
listen  on  farther  itseendaartea  of  the  **port,  ether  then  those 


imposed  by  security  classification,  using  standard  st4temonts 
such  as: 

(1)  “Quail  tied  requesters  may  obtain  copies  of  this 
report  from  DDC" 

(2)  “Foreign  announcement  and  dissemination  of  this 
report  by  DDC  is  not  authorised.*’ 

t3)  “U.  &  Government  agencies  may  obtain  copies  of 

this  report  directly  bom  DDC  Other  qualified  DDC 
users  shall  request  through 


(4)  “U.  ft.  military  agencies  awy  obtain  copies  of  this 

report  directly  from  DDC  Other  qualified  users 
shall  request  through 


(S)  “All  distribution  of  this  report  is  controlled  Qual¬ 
ified  DDC  users  shall  request  through 

_ 

If  the  roped  has  been  furnished  lo  the  Office  of  Technical 
Services,  Department  of  Commerce,  for  sale  to  the  public,  indi¬ 
cate  this  feet  add  enter  the  price,  if  knoanv 

IL  SUPPLEMENTARY  NOTES:  Um  for  •dditl.o*!  •*>!<*» 
tory  notes. 

IZ  SPONSORING  MILITARY  ACTIVITY:  Eater  the  nemo  of 
the  dtp  art  mental  project  office  cr  laboratory  sponsoring  fpay- 
1*4  tor)  the  research  end  development  Include  address- 

13.  ABSTRACT:  Enter  an  abstract  giving  s  brief  end  fee  tut  1 
summary  of  the  document  indicative  of  the  report,  even  though 
It  may  also  appear  elsewhere  in  the  body  ef  the  technical  re¬ 
port.  If  additional  spa 't  Is  required,  a  continuation  sheet  ehall 
be  attached. 

It  is  highly  desirable  that  the  a  be  tract  of  elaecifled  reports 
be  unclassified.  Each  paragraph  of  the  abstract  shall  end  with 
an  indication  of  the  military  security  classification  of  the  la* 
formation  ia  the  paragraph,  represented  as  (TS),  (S),  (C).  or  (it). 

There  ia  no  limitation  on  the  length  ef  the  aba  tract.  Hew* 
ever,  the  suggested  length  is  from  ISO  to  22$  worth*. 


» 22$  worth*. 


14.  KEY  WORD  11:  Ray  words  are  technically  meaningful  terms 
or  short  phrases  that  characterise  a  report  and  may  be  used  ae 
index  entries  for  cataloging  the  import.  Key  wotda  meat  be 
selected  ao  that  no  security  da*  rifles  lion  is  required.  Identi¬ 
fiers,  such  as  equipment  model  designation,  trade  WUse,  military 
prefect  code  name,  geographic  location,  gay  be  used  an  key 
words  bet  will  bo  follow**  by  an  indication  of  technical  con¬ 
text.  The  assignment  ef  links,  roles,  end  weights  Is  opaeahL 


dtssenUaartea  of  the  report,  ether  then  1 


ONCLASSmsa 


Secsjitjf  Cltotificatioi 


